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重要的酶分子，它们不仅参与机体消化、 胚胎发育、 组织重建、 细胞分化及
血管形成等过程，而且在抵御病原菌入侵过程亦发挥重要作用。前期研究中，
我们通过拟穴青蟹血细胞裂解上清液与病原菌互作技术分离获得了能够识别结
合副溶血性弧菌的拟穴青蟹丝氨酸蛋白酶同系物（Scylla paramamosain serine 
proteinase homolog, Sp-SPH）蛋白，为进一步了解 Sp-SPH 蛋白在拟穴青蟹识别
和清除入侵病原菌过程中的作用，开展了该项研究并取得如下成果： 
1.克隆获得拟穴青蟹 Sp-SPH 基因全长 cDNA。该基因的 cDNA 全长为
1298bp，其中开放阅读编码框（ORF）1107 bp，5'端非翻译区 78 bp，3'端非翻
译区 110bp，3'端非翻译区具有典型的 Poly（A）末端。 
2.构建了 Sp-SPH 基因的真核重组表达载体 pPIC9K-Sp-SPH，利用亲和层析
纯化获得重组表达 Sp-SPH 蛋白。 
3.Sp-SPH 蛋白能够识别不同病原菌：利用 Western blotting 方法检测体外重
组表达 Sp-SPH 蛋白识别不同病原菌的结合活性，结果显示重组 Sp-SPH 蛋白能
够识别多种病原菌（嗜水气单胞菌，大肠杆菌模式株，金黄色葡萄球菌，河流
弧菌，哈氏弧菌，副溶血弧菌）；ELISA 检测 Sp-SPH 蛋白与细菌或真菌细胞
壁组分结合特性实验发现 Sp-SPH 蛋白能够识别并结合细菌细胞壁组分 LPS、
PGN 及真菌细胞壁组分 β-1,3-葡聚糖，其结合能力具有一定的蛋白浓度相关性。 
4.Sp-SPH 蛋白参与拟穴青蟹酚氧化酶原系统的激活。酚氧化酶原系统激活
实验显示：加入 Sp-SPH 蛋白样品的酚氧化酶活性是只有血细胞裂解上清液
























嗜水气单胞菌（与 Sp-SPH 蛋白较强结合）、副溶血性弧菌（与 Sp-SPH 蛋白较
弱结合）和解藻弧菌（不与 Sp-SPH 蛋白结合）与 Sp-SPH 蛋白共孵后感染拟穴
青蟹，发现嗜水气单胞菌和副溶性血弧菌感染组动物（细菌与 Sp-SPH 蛋白共
孵处理）的累计死亡率明显低于未加 Sp-SPH 蛋白处理的细菌感染组动物，且
副溶血性弧菌感染的 Sp-SPH 处理组中 20%以上实验动物存活至 7 天以上；与



































Invertebrates rely solely on innate immunity against invading microorganisms, 
which included two biological processes, recognition and reaction. There are many 
proteinases involved in these biological processes. Serine proteinases and serine 
proteinase homologs are the crucial molecules of organism, which are recruited in the 
body digest, embryonic development, cell differentiation and angiogenesis tissue 
reconstruction process, and also play important roles in the immune defense against 
pathogens invasion. Previously, we have isolated a SPH protein (Sp-SPH) from 
hemocyte lysate supernatant (HLS) of a crustacean, the mud crab Scylla 
paramamosain, via a live bacterial-affinity matrix. To further explore the immune 
functions of the Sp-SPH molecule in the immune response against pathogens, we 
purified the recombinant Sp-SPH protein and performed the biological activity tests. 
The results were described as below: 
1. The full-length cDNA sequence of Sp-SPH from the mud crab, Scylla 
paramamosain, was determined. The cDNA sequence of Sp-SPH gene contained 
1298 bp including 78 bp in the 5' untranslated region (UTR), an open reading frame 
(ORF) of 1107 bp, and a 110 bp in the 3'-UTR with a polyA signal. 
2. A cDNA sequence encoding the mature Sp-SPH peptide was cloned into the 




3. Sp-SPH protein could recognize different pathogenic bacteria. It was found that 
the Sp-SPH protein could bind to many bacteria tested (including Aeromonas 
hydrophila, Escherichia coli, Staphylococcus aureus, Vibrio fluvialis, Vibrio harveyi 
and Vibrio parahemolyticus) by Western blotting. Besides, the binding characters of 
Sp-SPH protein to different microbial associated molecules were also examined by 
using the ELISA, and it was found that the recombinant Sp-SPH protein was bound to 
LPS, PGN and β-1, 3-glucan in a concentration dependent manner.   
4. Sp-SPH was involved in the activation of proPO-system of mud crab. The PO 
activity with the addition of Sp-SPH in the presence of PGN was approximately 2.5 
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